Relationship between topoisomerase II and radiosensitivity in mouse L5178Y lymphoma strains.
The cytotoxic and mutagenic effects of topoisomerase II inhibitors were measured in closely related strains of mouse lymphoma L5178Y cells differing in their sensitivity to ionizing radiation. Strain LY-S is sensitive to ionizing radiation relative to strain LY-R and is deficient in the rejoining of DNA double-strand breaks induced by this agent, whereas 2 radiation-resistant variants of strain LY-S have regained the ability to rejoin these double-strand breaks. We have found that the sensitivity of these cells to m-AMSA, VP-16, and ellipticine is correlated to their sensitivity to ionizing radiation. However, this correlation did not extend to their sensitivities to novobiocin, camptothecin, hydrogen peroxide, methyl nitrosourea and UV radiation. Thus, there appears to be a unique correlation between sensitivity to ionizing radiation and to topoisomerase II inhibitors which stabilize the cleavable complex between the enzyme and DNA. It is possible either that (1) topoisomerase II is altered in strain LY-S and that this enzyme is involved in the repair of DNA double-strand breaks or (2) strain LY-S is deficient in a reaction which is necessary for the repair of DNA double-strand breaks induced by ionizing radiation as well as the repair of DNA damage induced by these topoisomerase II inhibitors. m-AMSA, VP-16, and ellipticine were found to be highly mutagenic at the tk locus in L5178Y strains which are heterozygous for the tk gene but not in a tk hemizygous strain, indicating that these inhibitors induce multilocus lesions in DNA, as does ionizing radiation. The differences in the sensitivity of strains LY-R and LY-S to the topoisomerase II inhibitors were paralleled by differences in the induction of protein-associated DNA double-strand breaks in the 2 strains. This correlation did not extend to the radiation-resistant variants of strain LY-S, however. The variants showed resistance to the cytotoxic effects of the inhibitors relative to strain LY-S, but exhibited DNA double-strand break induction similar to that observed in strain LY-S.